IMAGE FORMING APPARATUS 



RACKGROUND 0 ^^ THE INVENTION 

1. Field of the Invention 
5 ' The present Invention relates to an attaching 
structure of a control board in an electronic appliance, 
and more particularly to an image forming apparatus such 

• « rocier, or a facsimile apparatus 

as a laser printer, a copier, ui 

into which the control board is attached. 
10 2. Description of the Belated Art 

jP-A-8-139834 (see pages 2 to 6 and Figs. 2 and 10) 
discloses an image forming apparatus in which an image 
forming unit is disposed in an upper side of a body case 
thereof, and a plurality of control boards (circuit 
15 boards) on which electronic components constituting a 
control section are mounted are placed in a lower side of 

the body case. 

in installing the plurality of control boards in the 
body case Of the image forming apparatus, it is necessary 
20 to consider not only the thickness of the control boards, 
but also other conditions such as the sizes of the 
electronic components to be mounted on the control boards, 
placement of harnesses for connecting the electronic 
components on the control boards with other electronic 
25 components, and easiness of attachment of the control 
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boards and the harnesses. 

„hen a sufficient space is secured in the body case 
in consideration of these conditions, however, the size of 
the whole image forming apparatus Increases needlessly, 
5 thereby causing a problem in that the re<^irement of 
miniaturization is hardly met. 

SIMMBRY OF THF. INVENTION 
The present invention has. been made to solve the above 

^T^-ior-t- nf the present invention 
10 problems, and therefore one object of the p 

i3 to provide an image forming apparatus in which a 
plurality of circuit boards are placed while preventing 
the size of the apparatus from being Increased. 

According to one aspect of the invention, there is 
IS provided an image forming apparatus Including: a body 
case; an image forming unit disposed in the body case for 
forming an image on a recording medium; a transporting 
section disposed in the body case for transporting the 
recording medium; a first circuit board which is disposed 
20 m the body case and on which electronic components are 
mounted; and a second circuit board which is disposed in 
the body case in substantially parallel to the first 
circuit board and on which electronic components that are 
horizontally deviated from and -larger- ih" sire" than th. 
25 electronic components mounted on the first circuit board 
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are mounted, wherein at least a part of the transportin, 
section i= placed in a space which is defined by a height 
difference between the electronic components mounted on 
the first circuit board and the electronic components 
5 mounted on the second circuit board. 

According to another aspect of the invention, there 
is provided an image forming apparatus including: a body 
case; an image forming unit disposed In the body case for 
forming an image on a recording medium; a transporting 

J • v^nriv case for transporting the 

LO section disposed m the body case 

= fircit circuit board which is disposed 
recording medium; a first circuiu 

in the body case and on which electronic components are 
counted; and a second circuit board which is disposed in 
the body case in substantially parallel to the first 
15 circuit board and on which electronic components that are 
larger in size than the electronic components mounted on 
the first circuit board are mounted, wherein the 
transporting section is placed in a position which is 
opposed to the first circuit board, and which is not 
20 opposed to the second circuit board. 

According to still another aspect of -the invention, 
there is provided an image forming apparatus including: a 
.ody case; an image forming unit disposed in the body case 
for forming an image on a recording medium through an 
25 electrophotographic process; a fixing unit disposed in the 
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>>ody case for fixing the image that is fo^ed on the 
recording medium by the image forming unit; a transporting 
section disposed in the body case for transporting the 
recording medium, a first circuit board which is disposed 
5 in the body case and on which electronic cor»ponents are 
counted; and a second circuit board which is disposed in 
the body case and on which electronic components that are 
larger in size than the electronic components mounted on 
the first circuit board are mounted, wherein the 
10 electronic components mounted on the second circuit board 
are placed in a space which is defined between the image 
forming unit and the fixing unit. 

^OTfr nKRCRIPTIO" THE DRAWINGS 
15 These and other objects and advantages of this 

invention will become more fully apparent from the 
following detailed description ta.en with the accompanying 

drawings in which: 

1. ^+.-5^ -o^r^r-sDective view showing a 
Fig. 1 is a schematic perspecuxvc 

20 laser printer according to an exnbodi.ent of an i.age 
forming apparatus of the invention; 

Fig. 2 is a sectional view taken along line II-H in 

Fig. 3 is a sectionar^iiv^taken along line III-IH 
25 in Fig. 1'* 
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Fig. 4 is a perspective view showing a process of 
attaching circuit boards while a body case is turned 
upside down; 

Fig. 5 is another perspective view showing a process 
of attaching the circuit boards while the body case is 

turned upside down; 

Fig. 6 is a plan view showing a return tray; 
Fig. 7 is an enlarged sectional view taken along line 

VII-VII in Fig. 6; 

Fig. 8 is a perspective view showing an electronic 

4-ir,rt fare of a low-voltage circuit board 
component-mounting face or a j- 

serving as a second circuit board; 

Fig. 9 is a perspective view showing an electronic 

* « ^-F a hiah-voltage circuit board 
component-mounting face of a hign von. g 

15 serving as a third circuit board; and 

Fig. 10 is a plan view showing a print engine board 
serving as a first circuit board. 

^...xT..n nF..CRIPTION OF TH^PPFFF.BRF.D EMBODIMENTS 
An ercO^odiment of the invention will be described with 
reference to the accompanying drawings. Fig. 1 is a 
schematic perspective view showing a laser printer 
according to an embodiment of an image forming apparatus 
of the invention. Fig. 2 is a sectional view taken along- 
25 line II-H in Fig. 1. Fig. 3 is a sectional view taken 
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along line III-IH in TL,. 1, Fig. 4 is a perspective view 
..owing a state where the laser printer Is turned upside 
down. Fig. 5 IS a perspective view viewed fro. another 
direction showing a state where the laser printer rs 
5 turned upside down. Fig. 6 Is a plan view showing a return 
section. Fig. 7 Is an enlarged sectional view ta.en along 
line VII-VII m Fig. 6, Fig. 8 is a perspective view 
showing an electronic component-mounting side of one of 
circuit boards, or a low-voltage circuit board, Fig. 9 Is 
10 a perspective view showing an electronic component- 
mounting side of a high-voltage circuit board, and Fig. 10 
is a plan view showing an electronic component-mounting 

side of a print engine board. 

Fig. 1 is a perspective view of a laser printer 1. 
15 in the embodiment, a side into which a sheet feed tray 6 
that win be described later Is to be inserted Is called a 
,ront side of the laser printer 1. when the laser printer 
1 is viewed from the front side, side cover mentoers 4a, 4b 
are detachably attached to right and left outer sides of a 
,0 body frame 2 made of a synthetic resin by screws (not 
shown) . A front cover me,,Ooer 4c and a rear cover member 
4d are detachably attached by screws to front and rear 
outer sides of the body frame 2. Furthermore, an upper 
cover member 4e having a sheet discharging tray 36 and an- 
25 operation section Is detachably attached to an upper face 
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9 V.V screws (not shown) , thereby 
of the body frame 2 by screws 

constituting a body case K. The side cover members 4a, 4b, 
the front and rear cover members 4c, 4d, and the upper 
cover member 4e are also made of a synthetic resin. 
5 in the body frame 2, as shown in Figs. 2, 3, 4, and 5, 

right and left side frame portions 2a, 2b to which the 
right and left side cover members 4a, 4b are to be 
attached are formed integrally with a partition wall 2c 
that vertically partitions the body frame 2 at a vertical 
10 intermediate position of inner side faces of the side 
frame portions 2a, 2b. R process unit 18 serving as an 
image forming unit which forms a predetermined image on a 
fed Sheet 3, a scanner unit 17, a fixer 19 serving as a 
fixing unit and other members are disposed above the 
15 partition wall 2c. As will be described later, first 
boards 15, 16, and a second board 14 which serve as 
circuit boards are placed at a lower side of the partition 
wall 2c, and lower faces of the boards are covered by a 
cover plate 50 that is formed by a metal plate or the like. 
20 A return path which will be described later, and a 

Sheet feeder 5 for feeding sheets 3 (cut sheets) serving 
as recording medium are placed below the cover plate 50. 
The sheet feeder 5 includes a sheet feed tray 6 which is 
detachable attached to the bodT^rame^, a sheet-pressing 
25 plate 8 Which is disposed in the sheet feed tray 6, a D- 
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Shaped sheet feeding roller 9 which is disposed above one 
end portion of the sheet feed tray 6 to intemittently 
make one rotation, and a separating me-Ojer 10. 

AS shown in Figs. 2 and 3, a transport path 7 for the 
Sheet 3 elongating from the sheet feeding roller 9 to an 
image forming position (a contact area between a 
photosensitive drum 23 and a transfer roller 25, i.e., a 
transfer position where a toner image on the 
photosensitive drum 23 is transferred to the sheet 3) is 
formed between the side frame portions 2a, 2b of the body 
frame 2, and between the upper face of the partition wall 
2c and a lower face of a case of the process unit 18. In 
the transport path 7, a transport roller pair 11 and a 
registration roller pair 12 placed Just before the image 
forming position are disposed at an adequate interval 
downstream from the sheet feeding roller 9 in a 
transportation direction. 

The sheets 3 are stacked on the sheet pressing plate 

8. The sheet pressing plate 8 is swingably supported at an 
, end portion which is remote from the sheet feeding roller 

9, thereby enabling the end portion close to the roller to 
be vertically movable. The sheet pressing plate is upward 
urge_^from a^back side by_a spring 8a. The sheet feeding 

" roller 9 and the separating member 10 are placed so as to 
5 be opposed to each other. The separating member 10 
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include, a separating pad (not shown, that is formed by a 
.e:.ber havin, a lar,e coefficient of friction. The 
separating pad is pressed toward the sheet feeding roller 
9 by a spring 10b disposed on a back side of a pad support 
member 10c of the separating member 10. 

The separating pad and the sheet feeding roller 9 are 
formed to be shorter in width in a direction perpendicular 
to the transportation direction of the sheet 3, than the 
Sheet 3, and placed so as to be in contact only with an 
approximately central area of the sheet 3 in the width 
direction during a feeding process. 

Smong the sheets 3 stacked on the sheet pressing 
plate 8, the uppermost sheet 3 is pressed against the 
.heet feeding roller 9. When the sheet feeding roller 9 
rotates, the sheet is nipped between the sheet feeding 
roller 9 and the separating member 10 and fed one by one. 
The fed sheet 3 is sequentially transported by the 
transport roller pair 11 and the registration roller pair 
12. After the sheet 3 Is subjected to predetermined 

fh» sheet Is transported to the image 

) registration, the sneei: 

forming position. 

A manual feed tray 13 for manually feeding the sheets 
3 is foldably mounted downstream from the transport roller 
pair 11 in the transportatTon directlSn -(oh- -tltsr-fxant- 
5 cover me^er 4c of the body case K and at a level higher 
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than the sheet feeder 5) (see Figs. 1 and 2). 

The scanner unit 17 is placed In an upper portion of 
the body case K and on a side of a lower face of the sheet 
discharging tray 36 in the upper cover merober 4e. The 
5 scanner unit 17 includes a laser emitting section (not 
Shown,, a polygon mirror 20 which is rotatably driven, 
lenses 21a and 21b, and a reflecting mirror 22. A laser 
beam emitted from the laser emitting section on the basis 
of predetermined image data is passed through or reflected 
10 by the polygon mirror 20, the lens 21a, the reflecting 
mirror 22, and the lens 21b in the stated sequence, so 
that the surface of the photosensitive drum 23 that is an 
example of a photosensitive member (image carrier) of the 
process unit 18 is irradiated by rapid scanning. 

The process unit 18 which constitutes a part of the 
image forming unit is equipped with a drum cartridge 
having the photosensitive drum 23 serving as a 
photosensitive member, a scorotron charger 37 serving as a 
charging section, and the transfer roller 25 serving as a 
20 transfer section, and a developing cartridge 24 that is 
detachably attached to the drum cartridge. The developing 
cartridge 24 includes a toner accommodation unit 26, a 
_^veloplng rolle^27 serving as a developing section, a 
layer thiJknrss ^gulating blade" (not shown); and a toner 
25 supplying roller 29. 
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The toner accoimodation unit 26 is filled with a 
positive charginc, nonmagnetic single-component polymer 
toner which is a developer. When the toner is supplied to 
the developing roller 27 by the toner supplying roller 29, 
5 the toner is positively friction-charged by the toner 
supplying roller 29 and the developing roller 27. In 
accordance with the rotation of the developing roller 27, 
the toner supplied onto the developing roller 27 is 
carried on the developing roller 27 in the form of a thin 
,0 layer of a constant thiCness as a result of sliding 
friction with the layer thickness regulating blade. The 
photosensitive drum 23 being rotatable is opposed to the 
developing roller 27. The drum has a dram body being 
grounded and a positive charging photosensitive layer 
X5 formed on the surface thereof and made of an organic 
photosensitive material such as polycarbonate. 

The scorotron charger 37 serving as a charging 
section is placed above the photosensitive drum 23 with 
being separated therefrom by a predetermined gap so as not 
20 to be in contact with the photosensitive drum 23. The 
scorotron charger 37 is a positive charging scorotron 
charger in which a charging wire of tungsten or the like 

generates a corona discharge, and configured so as to 

positively charge in a unifo^ manner the surface of the 
25 photosensitive drum 23. 
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in accordance with the rotation of the photosensitive 
drum 23, the surface of the photosensitive drum 23 is 
first positively charged in a uniform manner by the 
scorotron charger 37, and then exposed to the rapid 
5 scanning of the laser beam from the scanner unit 17, to 
thereby form an electrostatic latent image based on 
predetermined image data on the surface. 

When the developing roller 27 is rotated and the 
positively-Charged toner carried on the developing roller 
10 27 is opposed to be in contact with the photosensitive 
drum 23, the toner is supplied to the electrostatic latent 
image formed on the surface of the photosensitive drum 23, 
i e the exposed portion of the surface of the 
photlsensitive drum 23 which is exposed to the laser beam 
15 to lower the potential. As a result, the toner is 
selectively carried to develop the image, so that a toner 
image is formed. 

0^ ±s placed below the 
The transfer roller 2b is pxci 

o-a cr^ as to be opposed to the 
photosensitive drum 23 so as to 

-5-7 TbP transfer roller 25 has a 
20 photosensitive drum 23. The transie 

xnetal roller shaft covered by a roller made of an ion- 
conductive rubber material. During the transferring 

p^ess^ ^^ansfer bi_as^ (a transfer forward bias^ is 

"applied to the roller by a transfer bias applying pow'er 
25 supply. During a period of time when the sheet 3 passes 
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between the photosensitive drum 23 and the transfer roller 
25, therefore, the toner image carried on the surface of 
the photosensitive drum 23 is transferred to the sheet 3. 

subsequently, the configuration of the fixer 19 
5 serving as a fixing unit will be described. As shown in 
Fig. 1, the fixer 19 is placed downstream from the process 
unit 18 in the transportation direction. The fixer 19 
includes a heating roller 30, a pressure roller 31 which 
is placed so as to press the heating roller 30, and a pair 
10 of transportation rollers 32 which are disposed downstream 
from those rollers. The heating roller 30 is made of a 
metal such as aluminum and includes a heater such as a 
halogen lamp, so that the toner that is transferred onto 
the Sheet 3 in the process unit 18 is heat-fixed when the 
15 sheet 3 passes between the heating roller 30 and the 
pressure roller 31. Thereafter, the sheet 3 is 

transported by the transportation rollers 32, and then 
discharged onto the sheet discharging tray 36 by sheet 
discharge rollers 35 in a sheet discharge path inside the 
20 rear cover member 4d of the body case K. 

The embodiment further has a return section 40 for 
forming an image on both the front and rear faces of the 
„ sheet 3. The r eturn sect ion 40 includes an i nverting 
" mechanism which 'inverts the transportation direction or 
25 the sheet 3, an Inversion path 41, and a return path 40a 
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„hich is used for transpcrtin, the sheet 3 to another 
transporting me,.^er 45 that is placed in the vicinity o£ 
the sheet feeding roller 9 serving as the ahove-described 
transporting section. The sheet discharge rollers 35 are 
5 selectively rotated in the forward or reverse direction to 
perform a function of the inverting mechanism. 

in the return section 40, an example of the return 
path 40a that substantially horizontally elongates between 
the cover plate 50 and the upper face of the sheet feed 
10 tray 6 is a return tray 42 that is detachably placed on 
the upper face of the sheet feed tray 6 as shown in Figs. 
1, 3, 6, and 7. A stationary guide face 42a which 
supports the unprinted face (lower face, of the sheet 3 is 
on one side of the return tray 42 in the width direction 
15 of the returned sheet 3. A reference guide plate 46 which 
elongates in the return direction of the sheet 3 (the 

- other transporting member 45 is fixed to the other side of 
the return tray 42. A reference guide portion 4 6a which 
20 is bent so as to have a lateral U-lilce section shape is 
disposed in one side edge of the reference guide plate 46 
so as to similarly elongate toward the other transporting 
mender 45. Plural pairs of return rollers 43a, 43b are 
arranged at adequate intervals in the direction of the 
25 arrow R so as to vertically sandwich the reference guide 
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plate 46. Lower return roller. 43a are driven via a 
.rivin, ,ear 4. and a belt pulley 48. Upper return 
rollers 43b are pressed against the lower return rollers 
43a via urging members such as torsion springs. 
5 respectively. The return rollers 43b placed, upstream in 
the return direction of the sheet 3 are skewly arranged so 

..r,^ Side edge of the sheet 3 toward the 

as to move one siae euyc ^ 

reference guide portion 46a (see Fig. 6). 

in printing on both sides of the sheet 3, the sheet 3 
0 on one face of which an image is formed is transported by 
the transportation rollers 32, and then is once stopped in 
a state where the rear edge of the sheet 3 is nipped by 
the sheet discharge rollers 35. Thereafter, the sheet 
discharge rollers 35 reversely rotates to send the sheet 3 
15 into the inversion path 41 inside the rear cover member 4d. 

subsequently, the sheet 3 is transported by the 
return roller pairs 43a, 43b on the return tray 42 placed 

side edge of the sheet 3 butts against the reference guide 
20 portion 46a of the reference guide plate 46. Therefore, 
the inclination of the sheet 3 with respect to the return 
direction (the arrow R, is corrected, and the position of 
the sWe e_dgejth^sid^edge wh^ch is perpendicular to the 
"return direction, of the sheet 3 that butts against th.' 
25 reference guide portion 46a is restricted. The sheet is 
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then returned via a return guide plate 44 to the other 
transporting .en0.er 45. In the position of the 

registration roller pair 12, as a result, the sheet 3 is 
inverted so that the unprinted face of the sheet 3 is 
5 upward directed. The sheet in this state passes over the 
i.age forming position, so that an image is formed on a 

back face of the sheet 3. 

in this embodiment, the transporting section includes 
a transport path which elongates from the sheet feeding 
10 roller 9 to the sheet discharge rollers 35 via the image 
forming unit ,the process unit 18, and the fixer 19, the 

tray 42 which return the sheet 3 to the other transporting 
me:^er 45 to conduct double-side printing, and the 

o -.1 19 ?3 25, 30, 31, 32, 35, 43a, 
15 transport members 9, 11, 12, 23, 2b, 

43b, and 45. 

in the body frame 2, a power transmission frame 51 
which is configured by a metal plate is attached to a 
place outside the left side frame portion 2b and close to 
20 the placement position of the sheet feeding roller 9 ,the 
front side of the laser printer 1, . The frame includes a 
.riving gear train for driving the sheet feeding roller 9, 
the process unit 18, the developing cartridge 24,J:he 

TT^^^ /I'^a A main control 
fixer 19, and the return rollers 43a. 

. ^- o rPTT a RAM. and a ROM is attached on 
25 board 52 including a CPU, a RAM, 
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the rear =ide of the power transmission frame. A 
connector 53 for cord connection with an external 
apparatus, and a connector (not shown, for a power supply 
cord are disposed in the rear end of the laser printer 1 
(see Fig. 5) . 

a cooling fan 54 for discharging heat generated in 
the fixer 19 to the outside of the body case K is placed 
in the upper side of the right side frame portion 2a of 
the body frame 2. A cooling fan 55 for discharging heat 
generated in the high-voltage circuit board 14 serving as 
a third circuit board which will be described later, the 
low-voltage circuit board 15 serving as a second circuit 
board, and the print engine board 16 serving as a first 
circuit board is placed in the lower side of the right 
side frame portion. The heat is discharged to the outside 
of the apparatus through exhaust openings 56, 57 which are 
formed at positions in the right side cover member 4a 
corresponding to the cooling fans 54, 55 (see rigs. 1 and 

4) . 

NOW, with reference to Figs. 1 to 5 and 8 to 10, a 
description will be given in detail of the arrangement and 
configuration of the print engine board 16 serving as the 
first circuit board, th^ low-voltage circuit board ^5 
serving as the second circuit board, and the high-voltage' 
5 circuit board 14 serving as the third circuit board. The 
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low-voltage circuit board 15 lowers a coKonercial voltage 
,100 to 220 volts) supplied through the power supply cord 
(not Shown) to a predetermined low voltage, and supplies 
the low voltage to the main control board 52, etc. The 
high-voltage circuit board 14 applies a high voltage to 
the charger 37, the transfer roller 25 etc., in the 
process unit 18. The print engine board 16 is connected 
to the main control board 52 to drive a driving motor and 
actuators (both not shown) such as electromagnetic 
solenoids of a one-rotation clutch in the sheet feeder 5 
on the basis of instructions from the CPU of the main 
control board 52, and also supplies signals from various 
sensors to the main control board 52. 

AS shown in Figs. 1 to 5, the low-voltage circuit 
board 15 and the high-voltage circuit board 14 are placed 
on the side of the lower face of the partition wall 2c of 
the body frame 2, and close to the right side frame 
portion 2a with the faces of the boards being at the same 
level. The boards are upward placed so that plural 
electronic components 58a to 58d, 58h to 583, and the lilce 
mounted on the low-voltage circuit board 15 shown in Fig. 
8, and electronic components (such as a transistor 59a 
attached to a heat sinlc, transformers 59b to 59d, jnd a 
connector 59e) mounted on the high-voltage circuit boarT 
; 14 Shown in Fig. 9 are directed toward the partition wall 
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2c (the upper side of the body frame 2) . 

The print engine board 16 *own in Fig. 10 and 
serving as the first circuit board is placed so that low- 
height electronic components (such as a gate array 60a, a 
5 comparator 60b, and terminals 60c to 60h for harness 
connection, which are counted on the board are downward 
directed in the body case K. In the assembling process, 
the boards 14, IS, and 16 are attached fro. the bottom 
side Of the body frame 2 (the upper side in Figs. 4 and 5, 
10 in a state where the body frame 2 is turned upside down as 
shown in Figs. 4 and 5. The electronic components mounted 
on the low-voltage circuit board 15 serving as the second 
circuit board are. for example, an electrolytic capacitor 
58a, a transformer 58b, a cho.e coil 58c, and a coil 58d 
15 Which are bul.y and tall, and an FBT 58h. a constant 
voltage IC 58i, a triac SBj, and the li.e which are 
attached respectively to tall heat sin.s 58e to 58g. 
These components are taller and larger than the electronic 
components 60a to 60h mounted on the print engine board 16. 
20 Therefore, the low-voltage circuit board is placed so 
that the electronic components 58a to 58d and 58h to 58: 
and the heat sinKs 58e to 58g for radiating heat generated 
by the electronic components are accona»odated in a^tall 
space 62 (see Figs. 2 and 3, that is formed by upward 
25 projecting the partition wall 2c. Harnesses to be 
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connected to the low-voltage circuit board 15 and the 

high-voltage circuit board 14 are small in number and 

short. Even when the wiring state of a harness (not 

shown) cannot be seen during the work of attaching the 

5 harness in the electronic component-mounting sides of the 

circuit boards 14, 15, therefore, the harness can be 

easily prevented from being caught by another component or 

portion. By contrast, the print engine board 16 is placed 

so that the side on which the electronic components 60 are 

. ^ He directed to the bottom of the body frame 2, 
10 mounted is directea uu 

enabling a worker to see the electronic components 60a to 
60h and harnesses 61 connected to the components (see Fig. 
4). in attaching the cover plate 50 in this state as 
described later, the cover plate 50 can be attached while 
15 Checking the wiring state of the harnesses 61 and 
preventing the harnesses 61 from being caught between the 
cover plate 50 and the electronic components 60a to 60h. 

According to the configuration, it is possible to 
attain further advantages that the connection state of the 
20 harnesses can be easily checked during inspection or 
repair, and that the harnesses can be easily connected and 
disconnected • 

^ seen from Fig. 2, in the space 62 between the 
process unit 18 serving as the image forming unit and the 
25 fixer 19 serving as the fixing unit, the partition wall 2c 
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the body frame 2 which is positioned below the unit and 
the fixer is formed so as to be upward projected, and the 
tall components 58a to 58i of the low-voltage circuit 
board 15 serving as the second circuit board are placed in 
the tall space 62 below the partition wall 2c,. so as to be 
directed in the upward direction of the body case K. 
Therefore, a wasteful vertical space in the body case K 
can be reduced, and the height of the body fra^e 2 can be 

further shortened. 

The circuit board 15 (14) at a position close to the 
one side, and the circuit board 16 at a position close to 
the other side are placed so as not to overlap with each 
other in a direction (the height direction of the body 
f.axne 2) which is perpendicular to the placement surfaces 
5 (horizontal surfaces) of the circuit boards 15, 16. Hence, 
the electronic components mounted on the boards are 
prevented from overlappingly interfering with each other, 
and the assembly work can be facilitated. 

•4- v,«=r-ri IS (14) at a position close 
Since the circuit board is U'l; 

,0 to one Side, and the circuit board 16 at a position close 
to the other side are placed in a stepwise manner, a step 
50a can be formed in the cover plate 50 so as to elongate 
along the boards (see Fig. 4). ^ 

The large step 50a (corresponding to the place of the 

25 circuit board 16) of the cover plate 50 allows the 
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vertical space with respect to the return tray 42 placed 
..ove the Sheet feed tray 6 to be enlarged. When the 
return rollers 43a, 43b so.e of which are s.ewly arranged 
are placed in the step portion, therefore, the height of 
, the body fra^e 2, and hence the overall height of the 
laser printer 1 can be reduced. 

^ space between the cover plate 50 and the partition 
2C may co^aunicate with a substantially horizontal 
air suction path for the cooling fan 55, so that the heat 
,0 generated by the circuit boards 14, 15, and 16 can be 

smoothly discharged. 

in a state where all the circuit boards 14, 15, and 
,e are placed, the circuit boards are covered by an 
electrically insulating film (not shown, from the bottom 
,5 Side of the body frame 2. The cover plate 50 is then 
placed and fastened by screws 63 to bosses which are 
downward projected .toward the bottom, from the lower face 
the partition wall 2c of the body frame 2. Since the 
cover plate and the circuit boards 14, 15, and 16 are 
,0 fastened together by the screws 63, the assembly wor. can 
,e more simplified as compared with a case where the 
circuit boards are once fixed by separate screws and the 
cover plate is then screwlngly fastened. 

The low-volt"age " circuit board 15 serving as the 
.5 second circuit board, and the high-voltage circuit board 
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14 serving as the third circuit board are placed at 
positions close to the one side of the body case K (close 
to the right side frame portion 2a) , and the print engine 
board 16 serving as the first circuit board is placed at a 
5 position close to the other side of the body case K (close 
to the left side frame portion 2b) • Moreover, the circuit 
boards are placed in a stepwise manner so that the levels 
of the circuit boards 14, 15 are identical with each other 
and positioned on the side of the bottom of the body case 

10 K, and the level of the print engine board 16 is higher 
than the levels of the circuit boards 14, 15 and 
positioned on the side of the bottom of the body case K, 

The print engine board 16 on which the low-height 
electronic components 60a to 60h are mounted so as to be 

15 directed toward the bottom of the body case K is placed at 
a higher level, the low-voltage circuit board 15 on which 
the tall components 58a to 58g are mounted so as to be 
directed toward the upper side of the body case K is 
placed at a lower level, and the return rollers 43a, 43b 

20 and the reference guide plate 46 constituting a part of 
the transporting section are placed in the space that is 
defined by the height difference between the two kinds of 
electronic components (see Fig. 3) . Therefore, a wasteful 
vertical space between the partition wall 2c and the cover 

25 plate 50 is eliminated, and the height of the body frame 2, 



23 



and hence the overall height of the laser printer 1 can be 
reduced. Moreover, the cover plate 50 can be .ade close 
to the level ot the circuit board 16. 

The step in the cover plate 50 is formed at a 
5 position Which is opposed to the second circuit board, and 
Which is at a higher level, the transporting section is 
placed on the side of the higher step portion, and the 

functions as an upper guide plate of the return path for 
10 the recording medium. Therefore, it is not required to 
separately dispose a dedicated upper guide, and a return 
path for a recording medium in an image forming apparatus 
in Which double-side printing is enabled can be formed 
Without increasing the height of the body case, thereby 
15 attaining an advantage that an image forming apparatus of 
a reduced height can be provided. When the cover plate .s 
„ade of a metal, the cover plate can function also as an 
electromagnetic shield. 

The print engine board 16 on which the low-height 
20 electronic components 60a to 6Ch are mounted so as to be 
directed toward the bottom of the body case K is placed at 
a higher level, the return section constituting a part of 
the transporting section, i.e.,_the return rollers 43a, 
43b and the reference guide plate 46 are placed at a 
„ position Which is opposed from the lower side to the print 
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engine board. On the other hand, the low-volta.e circuit 
board 15 on which the tall electronic components 58a to 
S8. are mounted so as to be directed toward the upper side 
ot the body case K is placed at a lower level, and only 
5 the return path 40a (the upper face of the return tray 42, 
is formed so as to be opposed to the lower face of the 
board, so that a sheet transportation space of a low 
height (a reduced height, is defined <see Fig. 3,. 
Therefore, a wasteful vertical space can be eliminated, 
10 and the overall height of the body case K can be further 
reduced. 

3,eet 3 butts against the reference guide portion 46a 

9v^^ of the reference guide plate 46, so that 
15 frame portion 2b) of the reiexe 

the inclination of the sheet 3 can be corrected, and the 

restricted in a direction perpendicular to the 
transportation direction in the return of the sheet 3. 

if is possible that the printing position and 
20 Therefore, it is po&&xuj.<= 

^f ;,n imaae in double-side printing can be 
the direction of an image 

made proper. 

When an attaching structure of circuit boards in the 
invention is applied to a multifunctional image forming 
25 apparatus having mechanisms of a laser printer or an in. 
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jet printer, and a facsimile apparatus, the image forming 
apparatus can be reduced in height or configured as a 

compact apparatus. 

AS was described above, according to a first aspect 
5 of the image forming apparatus, a first circuit board 
which is disposed in the body case, and on which 
electronic components are mounted, and a second circuit 
board which is disposed in the body case in substantially 
parallel to the first circuit board, and on which 
10 electronic components that are larger in size than those 
counted on the first circuit board are mounted are placed, 
the transporting section can be disposed with 
unwastefully using the step-like space which is formed by 
the height difference between the electronic components 
15 mounted on the boards. Consequently, the image forming 
apparatus can attain the effect that the vertical 
dimension of the body case of the apparatus can be reduced 
as far as possible to miniaturize the apparatus . 

According to a second aspect of the image forming 
20 apparatus, the tall transporting section is placed with 
being opposed and parallel to the first circuit board 
having low-height electronic components. When the boards 
are placed, therefore, the transporting section^ can be 
disposed with unwastefully using the step-like space which 
25 is formed by the height difference between the electronic 
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components mounted on the boards. Consequently, the image 
forming apparatus can attain the effect that the vertical 
dimension of the body case of the apparatus can be reduced 
as far as possible to miniaturize the apparatus. 

According to a third aspect of the image forming 
apparatus, the tall electronic components mounted on the 
second circuit board can be placed with using the space 
formed between the image forming unit and the fixing unit. 

consequently, the image forming apparatus can attain the 
effect that the vertical dimension of the body case can be 
reduced as far as possible to miniaturize the apparatus. 

According to a fourth aspect of the image forming 
apparatus, the electronic components mounted on the 
circuit boards do not overlap with each other in a 
5 direction (the height direction of the body case) which is 
perpendicular to the placement surfaces (horizontal 
surfaces) of the circuit boards, in the state where the 
circuit boards are placed in the body case. Consequently, 
the electronic components mounted on the boards are 
20 prevented from overlappingly interfere with each other, 
and the assembly work can be facilitated. 

According to a fifth aspect of the image forming 
apparatus, the first circu_it board and the second circuit 
board are placed substantially horizontally below the 
25 image forming unit. Consequently, the image forming 
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apparatus can attain the effect that the worR of attaching 
the boards can be easily performed in the state where the 
body case Is turned upside down. 

According to a sixth aspect of the image forming 
5 apparatus, the electronic component-mounting surface of 
the first circuit board, and that of the second circuit 
board are placed in opposite directions. «hen the work of 
attaching the boards is performed in the state where the 
body case is turned upside down, therefore, at least one 
10 of the circuit boards can be set to a state where the 
electronic component-mounting surface can be seen, 
consequently, it is possible to eliminate disadvantages 
such as that the components collide against each other. 

According to a seventh aspect of the image forming 
15 apparatus, the first circuit board is a control board 
Which constitutes a control circuit of the image forming 
apparatus, and the second circuit board is a power supply 
circuit board which constitutes a power supply circuit of 
the image forming apparatus. Tall electronic components 
20 are often mounted on a power supply circuit board. «hen 
such components are placed In a wasteful vertical space in 
the body case, therefore, an effect that the height of the 
body case can be reduced as far as possible to be 

miniaturized is attained. 

«.i«v.i-h a<;nect of the image forming 
25 According to an eighth aspect oi. u 
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apparatus, the apparatus further includes a transport path 
„.ich is disposed in the body case, which has a portion 
eion,atin, in substantially parallel to the first and 
second Circuit boards, and alon, which the recording 
5 .ediu« is transported. Therefore, the thin transport path 
can be placed in parallel to the flat circuit boards, so 
that the height of the body case can be reduced. Moreover, 
the transporting section is placed in the portion of the 
transport path, the portion elongating in substantially 
.0 parallel to the first and second circuit boards. 
Therefore, placement is enabled with usin, the space which 
is forced by the height difference between the first and 

second circuit boards. 

^vccording to a ninth aspect of the image forming 
15 apparatus, the portion of the transport path elongating in 
substantially parallel to the first and second circuit 

formation is to be conducted on both faces of the 
recording medium, the recording medium on one face of 
.0 Which an image is formed by the image forming unit .s 
again transported to the image forming unit. Conseguently, 
the image forming apparatus can attain the effect that a 
return path of a reduced height can be easily^ formed 
parallel to both the circuit boards. 

i-r, a tenth aspect of the image forming 
25 According to a ten>;n o=f 
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lower than levels of the first and second circuit boards, 
a reference guide which elongates in a transportation 
direction of the recording mediu. is disposed on one s.de 
5 of the return path, the reference guide being to butt 
against a side edge of the recording medium to restrict a 
position of the recording medium in a direction 
perpendicular to the transportation direction of the 
recording medium, and an inclination of the recording 
,0 medium, and the transporting section transports the 
recording medium while causing the side edge of the 
recording medium to butt against the reference guide. 
Conseguently, the image forming apparatus can attain the 
affect that double-side printing can be performed at a 
15 correct position while ensuring the Inclination in the 
return of a recording medium on one face of which an image 
is already Is formed, and the reference position in a 
direction perpendicular to the transportation direction of 

the recording medium. 

According to an eleventh aspect of the image forming 

second circuit boards is disposed below the first and 
second Circuit boards. Therefore, the return pathjor the 
recording medium can be separated from the circuit boards 
25 by the cover plate. 
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According to a twelfth aspect of the image forming 
apparatus, in the cover plate, a step is formed between a 
portion opposed to the first circuit board, and a portion 
opposed to the second circuit board. Consequently, the 
5 image forming apparatus can attain the effect that one 
face of the transport path can be easily formed simply by 
placing the cover plate along the step between the first 
and second circuit boards. 

According to a thirteenth aspect of the image forming 
10 apparatus, the portion of the cover plate opposed to the 
first circuit board is opposed to the transporting section, 
and the portion of the cover plate opposed to the second 
circuit board functions as a guide for the recording 
xaedium which is transported by the transporting section. 
15 The step is formed at a position which is opposed to 

the second circuit board, and which is at a higher level, 
the transporting section is placed on the side of the 
higher step portion, and the cover plate on the side of 
the lower step portion functions as an upper guide plate 
20 of the return path for the recording medium. Therefore, 
it is not required to separately dispose a dedicated upper 
guide, and a return path for a recording medium in an 
image forming apparatus in which double-side printing is 
enabled can be formed without increasing the height of the 
25 body case, thereby attaining an effect that an image 
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forming apparatus of a reduced height can be provided. 
When the cover plate is made of a metal, the cover plate 
can function also as an electromagnetic shield. 

The foregoing description of the preferred 
embodiments of the invention has been presented for 
purposes of illustration and description. It is not 
intended to be exhaustive or to limit the invention to the 
precise form disclosed, and modifications and variations 
are possible in light of the above teachings or may be 
acquired from practice of the invention. The embodiments 
were chosen and described in order to explain the 
principles of the invention and its practical application 
to enable one skilled in the art to utilize the invention 
in various embodiments and with various modifications as 
are suited to the particular use contemplated. It is 
intended that the scope of the invention be defined by the 
claims appended hereto, and their equivalents. 
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